Aim: This study was undertaken to study the effect of three most commonly used dentifrices for denture cleaning and to find out any positive association between number of strokes by toothbrush and surface roughness of acrylic resin.
INTRODUCTION
The modern era of dentistry has brought numerous techno-smart materials, but the prosthetic rehabilitation of the completely edentulous patients still lies with either acrylic resins or a combination of metals and acrylic resins. The use of acrylic resins began in the 1950s and still is the material of choice because of the ease of manipulation and maintenance, economical, and less stress transmission to underlying tissues. 1 The acrylic resins are polished mechanically with the sequence of certain finishing and polishing abrasives to produce a high mirror-like finish called "Beilby layer". This high finish prevents the accumulation of food debris and microorganisms on the denture surfaces. 2 Poor denture hygiene is a common problem encountered by dentists in complete denture patients which may contribute to halitosis, denture stomatitis, and angular cheilitis. [3] [4] [5] Denture stomatitis has been reported in 11 to 67% of complete denture wearers, 6 associated with Candida albicans. 7 In cases of denture stomatitis, C. albicans colonies are recovered more frequently from the tissue-fitting surface of the acrylic resin denture as opposed to corresponding palatal mucosa. 8 The use of denture cleansing solutions or tablets is recommended for removal of plaque and microorganisms, but still the cleaning of dentures with a toothbrush and toothpaste under running water is the most common technique employed by denture wearers.
Although the technique employed is easy and economical, this causes abrasion of acrylic resin leading to loss of Beilby layer followed by abrasion of acrylic
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resin and affecting surface roughness, color, and biofilm accumulation capability of resins. 4, 5 Normally, dentifrices available in the local market have water, sodium lauryl sulfate as detergent, foaming agent, color, flavoring agent, saccharin as a sweetening agent, binders, and abrasives. 7 Most commonly used abrasives in toothpaste are calcium carbonate, silica, or charcoal. Denture cleansers have sodium perborate and sodium bicarbonate which increase alkalinity of water and remove debris or citric acid, which increases acidity to remove stains from denture surfaces. 8 Several studies [9] [10] [11] [12] have proven the association of C. albicans and denture surfaces, but, to our knowledge, no study has been conducted to study the abrasive capacity of commonly used commercial brands of dentifrices on the acrylic resins. This study is conducted on the effect of three commonly available dentifrices and distilled water on the abrasive capacity of acrylic resins, and their effect on the surface roughness of acrylic resins is calculated. Null hypothesis states that no difference exists in the effect of dentifrices on the roughness of acrylic resins.
MATERIALS AND METHODS
Two commonly used dentifrices as groups II and III, distilled water as a control group, and one professional denture cleanser as group IV were used in the study (Table 1) . A rectangular brass die of 10 mm × 10 mm × 40 mm dimensions was used to create a mold for the preparation of wax blocks, which were later invested in Hanau flasks for the preparation of the polymethyl methacrylate specimens using the conventional long-curing acrylization technique. About 40 rectangular acrylic blocks with same dimensions were prepared and sand-papered using a sequence of 80, 120, 220, and 320 grit sandpaper to produce a high finish (Fig. 1) . Each block was then polished using pumice and cotton buff.
About 40 polished acrylic blocks were kept in water for 20 days and were divided into four groups comprising 10 blocks in each group (Table 1 and Fig. 2) . Each group was subjected to a specific dentifrice using an electric-powered toothbrush (Colgate, medium type of bristles) for 5 hours equivalent to 18,000 rotations. Surface roughness was calculated perpendicular to the center of the brushing cycles using roughness tester (Mitutoyo, Surface Roughness Tester, Takatsu-ku, Japan). Readings were made for each specimen at 0 strokes (base level), 1,000 strokes, 9,000 strokes (half way), and 18,000 strokes (complete cycle), and data were analyzed using analysis of variance and Student's t-test (Fig. 3 ). 
RESULTS
This study was conducted with the aim of evaluating the effect of dentifrices on the polished surface of acrylic resins. Mean values and standard deviations were calculated for all the four groups, and a direct association between the number of strokes and increase in surface roughness was found in the study (p < 0.001) ( Table 2 ). Highest surface roughness was found after 18,000 strokes, followed by 9,000 strokes and least after 1,000 strokes. Furthermore, the type of dentifrice used had a significant role in the roughness of the resin tested. In intergroup comparison, the surface roughness was found to be highest for group III (13.41 ± 0.11 μm) followed by group II (11.55 ± 0.33 μm) , group IV (10.67 ± 0.65 μm), and least by group I (8.75 ± 0.88 μm) (p < 0.001) (Graphs 1 and 2).
DISCUSSION
Oral microbial flora has both aerobic and anaerobic species, which create equilibrium in the oral cavity. The presence of these bacteria creates an acidic environment below the prosthesis, favoring the growth of biofilm which if not removed causes candidiasis, fungal growth, and halitosis for the patient. 11 With the aging of dentures, certain physical properties, such as color stability, roughness, porosity, and water sorption changes cause aging of the dentures. 6 Cleaning of dentures is an important aspect which increases the longevity of prosthesis. Many people clean their dentures with water, some with toothbrush and toothpaste, and some with specific commercially available denture cleaning tablets. 8 These denture cleansing tablets have chemicals which bond with the biofilm and eliminate it completely. We, in our study, have used distilled water, Cleansodent (peroxide) type denture cleanser dissolved in water, Colgate Total Active Cream, and Patanjali Dant Kanti, which contains abrasives of varying grades. When dissolved in water, it forms a solution of hydrogen peroxide. This type of cleanser combines alkaline detergents to reduce surface tension and chemicals that release oxygen from the solution. 13 The oxygen bubbles exert a mechanical cleansing effect. Peroxide solutions are able to reduce C. albicans from denture bases.
14 All the tested samples were cured in heat-cured denture resin and polished to a high finish with a surface roughness of 0 μm to replicate denture surface and to establish a relationship between stroking and surface roughness. Null hypothesis that dentifrices have no effect on surface roughness stands rejected as a difference of 04.66 μm exists between the groups when tested for surface roughness. Furthermore, highest surface roughness was found with maximum strokes and least with no strokes. Furthermore, it was found in the study that surface roughness was directly proportional to the number of strokes made by the toothbrush on the denture surface.
Standardization of the toothbrush was carried out using an electric-powered toothbrush to ensure no bias in the results. All the tested samples were measured initially before stroking, then after 1,000 strokes, midway, and finally, complete cycle to find out the association between number of strokes and surface roughness. The results of this study suggest that maximum roughness was caused by the Patanjali Dant Kanti followed by Colgate Total Cream, Cleansodent denture cleansing tablets, and least by cleaning with distilled water. The reason can be attributed to the presence of abrasive component and the size of the abrasive particles. Richmond et al 15 also confirmed the results that the abrasive potential of the dentifrices is due to the components, concentration, and size of the abrasive particles present in the dentifrice. Freitas and Paranhos 16 also stated that cleaning of dentures without dentifrices causes less surface roughness than the toothbrush with dentifrice. The results of this study are in accordance with the study by Ulusoy et al, 17 which demonstrated lower surface roughness when abrasives of the finest grit are used in the dentifrices. The clinical implications of this study are of benefit to both dentists and patients. This study helps in establishing the role of dentifrices and their effect on the dentures. Furthermore, it gives a clear indication that only dentifrices with finest abrasives and of smallest sizes should be selected for usage. The dentures should be cleaned with distilled water daily without a toothbrush and with professional denture cleanser and toothbrush once in 10 days. Toothbrush of soft or ultrasoft bristles should only be used for cleaning purposes. The limitation of the study includes the absence of cyclic movements by the toothbrush, which can only be depicted in in vivo conditions. Further in vivo studies are directed toward usage of different dentifrices on the denture surfaces and the effect of different formulations of denture cleansers on the dentures. Furthermore, other properties like color stability, growth of microbials, and water sorption can be studied.
CONCLUSION
The professional denture cleanser (Cleansodent) has less abrasive potential than the regular toothpastes. Among tested, the highest abrasive potential was found in Patanjali Dant Kanti followed by Colgate Total Cream and lowest by Cleansodent (denture cleanser). The surface roughness was also found to be directly proportional to the type, size, and fineness of the abrasive component used.
